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Comprehensive Review of all municipal regulations for:
(1) barriers to use of green infrastructure practices and
(2) incorporation of good water quality practices

o Post-construction SW standards
o Architectural design guidelines
o Trash & potentially polluting uses
o Landscaping & screening

o Trees & parkways

o PARKING

o Subdivision

o Site vegetation

o Definitions

o Procedures

o Application requirements




What's the outcome of these
investmentseParking lot landscaping was
required on both of these sites — with
different resulfs




THE PUBLIC ROW:

Municipal Code, public works standards,
downtown design guidelines, zoning

Does your code allow
permeable parking lanes?

Can your medians/swales be
designed & planted as
p_iore’ren’rion areqas?




Municipal Code, SUBDIVISION o Front yard

guidelines, landscaping standards

lawn issues

o Rain gardens,
vegetable gardens
(eek!) vs. nuisance
codes

o **Potential for
lawns to become
Yamended soll
areas” in Wisconsin
— using turfgrass as
a stormwater BMP




Modeling the Impact of
Code Changes

What are the water quality outcomes if codes are
changed and sites are re-developed under the new

standards?




Modeling Process

1) Chose an important code
recommendation OR
municipal Gl initiative in
each community

2) Selected asite in the same
municipality where
application of the
recommended code
change or Gl practice could
be modeled

3)  Assume a municipal project,
or substantial redevelopment
of the site

4 Run WINSLAMM model to
look at volume and TSS load
change from existing

conditions

-




Model
Assumptions

All practices were modeled
with WINSLAMM Version 10

All bioretention practices were
modeled with the same
geometry

Bioretention specifications:

GIS layer used for soils to
determine infiltration rates; if
data not sufficient, clay
assumed

One 6" drain tile underdrain;
vertical standpipe, broad
crested werr.

24" of engineered soil (75%
sand/25% compost)

12" rock fill under engineered
media
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Code change: incorporate stormwater management
info parking lot bioretention

16 07 DIS‘I‘RICT 4 - CHURCHES, PUBLIC BUILDINGB AND GROUNDG

18.05MINIMUM
STANDARDS.

[T] YARDS. Yards shall be
kept subatantially clear of
debris and shall de
provided with adequate
lawr, ground cover,
vegetation, hedges,
bushes, or cther
vegetation, maintained sx
NECESSArY 10 creals & neat
and attractive appearance
Te The extent practicable,
varcs shall be kept free of
noxious weeds as
identified in Sec. 06.90 |2)
Wig. S1a1a. Except where
native plantings have
been instalied and such
planting areas are
demarcated with »
mowed area, decorative
fence, or other meoans,
Anll werds and grasses
sholl De kepicuttoa
height not Lo exceed xix {6)
inches. The Vilage may
caune 4l weeds and
Frasses In excess of slx
inches not stherwise

be.cus and
removed and any dead o
overgrown brush tc be
removed and the cost
therenf charged o the
property under Wis. Stats.
266,60 |16, provided thal
the Bulding Inspecter
firar pronddes wreinen
notize to cure the
condition to thy prupuerty
awner, at the property
toxpayer's address, at
Jeast tive |5) cays in
advance. (Ord. 1627)

(3] PROVISIONS FOR OFF-STREET PARKING

Secondary schools and colleges-universities shall adhere
to the standards for screening In Section 16.095(1)(a) (4)
through (6) and shall provide off-street parking in accordance
with the requirements of Section 16.095 as follows:

16.095 DISTRICT 7 - AUTOMOBILE PARKING DISTRICT

(1}(a) 4. The premises shall be screened from any
public street upon which it abuts or from adjoining residential
property, except for openings for access or egress (1) by a wall,
opaque fence, or chain wire fence located in compliance with
setback requirements and adequately screened by a substantial
growth of shrubbery, or (2) by a substantial growth of shrubbery;
not to exceed 3' in height, in either case within 0' of entrances and
pxits, _ [CONSIDER ADDING) Vegetated  stormwater
management measures and "green walls” are encouraged to
be incorporated into such landscape screening areas
provided sufficient visual screening is achieved by the
combination of res proposed,

5. The premises shall be provided
the smallest number of entrances and exits. ~(;era:m:l:l; wnh_
dﬁu;m_.md_u[t_smm movement, the width, |

m«ﬁ_whu_ﬂlhgwmg_v_lmgﬂmm.

6. Al setback areas amd side yasds
B L B L L e B o
LMWMCONSIDFR REVISION with reference to a

“natural lawn" procedure if one Is developed Setback areas and
side yards shall be kept in_a landscaped condition.
Landscaping may include vegetated stormwater management
measures and native landscaping, provided any rain garden
or native grasses in front yards are planted and maintained
per 18.05(7) of the Village Code.]

Danieican figh Schzo

=

Increase depth of landscaping along E.
Silver Spring to 8' and make bioretention
per DNR specs;

Increase width of landscaping along
building at north end of parking to 6’ and
make bioretention;

As second step, make stalls permeable;
keep aisles standard.

N\

Runoff reduction: 22.39%/42.2%
TSS reduction: 40.85%/79.98%




Modeled only the parking lot, not the entire site. Three bioretention areas were added, The model war

run with bioretention as the only BMP. The parking lot was then modeled with permeable pavers as the
sole BMP. Finally, both BMPs were modeled together assuming all stormwater would be treated by Blonfiltration Dezalls
both practices.
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Code change: reduce size of parking space from
10x20 to 9x18 and drive aisles from 25’ to 22’

14.24 F INSTITUTIONAL DISTRICT,
REGULATION. In an F-Institutional District, no
building may be erected or enlarged, and no exterior
alterations shall be made to an existing building,
except in conformity with the following:

(2) Off-street parking areas shall be provided for
nonresidential buildings subject to the following:

(a) Atleast H17squarefeetofparkingarea one
parking space for every three seats shall be provided
fer-each-seaton the basis of the posted, or, (in the
case of proposed construction), the proposed seating
capacity for a church, club, lodge, or hall for
assembly. The parking square footage includes the
area used for parking stalls and the driving areas
between and at the end of rows of parking areas; it
excludes the driveways leading into the parking area
from streets, structures, other parking areas etc.

The dimensions for parking spaces shall be as
follows: 9’ x 189’ stalls, 225" wide aisles at 90 angle
parking two way traffic; 9’ x 2024’ stalls, 18" wide

= 2015 Google

aisles at 60 angle parking one way traffic; and 9’ x e Reduce stalls from 9x19 to 9x18
1920’ stalls, 14’ wide aisles at 45 angle parking one : : ' ,
way traffic; 9' x 189’ stalls, 22’ wide aisles at 90 ° Reduce aisle width from ,25 fo 22
parking one way traffic. . Replace paved areas with grass

Volume reduction: 11.8%
TSS reduction: 11%

/N
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Code change: allow foundation-level planter boxes
with underdrain to stormwater system

§ 535-6. Definitions and word usage.
PLANTER BOX

A structure with vertical walls and an open or
closed bottom, which may be attached to a
building or structure, that is planted with a soil
medium and vegetation intended to collect,
absorb and treat runoff from impervious surfaces.

§ 535-32. Yards.

A. The yard requirements stipulated elsewhere in
this chapter may be modified as follows:

(2) Architectural projections, such as eaves,
planter boxes, and building ornamentation, may
project into any required yard, but such projection

shall not exceed 18 inches.

415-18 (B) Stormwater.

(1) Except as provided in Subsection B(2), water
from such leaders shall not be allowed to
discharge upon the streets, sidewalks or adjacent
premises but shall be conducted by proper pipes
to the sewer, a rain garden sited and installed in
accordance with MMSD or Wisconsin Department
of Natural Resources guidance, or to a rainwater
harvesting or other stormwater management

system
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Add 18" wide,
36" tall planter
box along
facade of
building at NW
corner of
Cramer and E.
Capitol Drive;
assume flow-
through/underdr
ained to storm
sewer.



http://ecode360.com/print/SH2737?guid=7777777&children=true
http://ecode360.com/print/SH2737?guid=7777777&children=true
http://ecode360.com/print/7778458
http://ecode360.com/print/7778460
http://ecode360.com/7776259
http://ecode360.com/7776260

Planter boxes were modeled as bioinfiltration basing with no subsurface infiltration.

Mode! results with only Roof 1 directec to planter box, Resuits are for the roof only and does net include the
rest of the site (parking areas etc.)

Runoff Reduction 0.12%
TSS Reduction 20.86%
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M odel results with only Roofs 1,2 and 3 directed to planter box. Results do not include the rest of the site
[parking areas ete.)

Ruroff Reduction 0.07%
155 Reduction 16.82%

Roof 1
Roof 1 + 2
Roofs 1,2+ 3

0.12%
0.04%

20.86%
4.58%

0.07% 16.82%




Code change:

(1) Allow use of permeable surfacing in loading/circulation areas
(2) promote use of bioretention landscaping in parking lots
(3) reduce required parking ratio from 1/150 GSF to 1/250 GSF

Sec. 106-207. Offstreet parking."D.""D-1" and " ditrits

(r) Offstreet loading. There shall be provided off-street loading berths not less than the
minimum reguirements specified in this section in connection with any building
structure or use that s to be erected or substantially altered, and that requires the
receipt or distribution of materials or merchandise by trucks or similar vehicles.

(3) Surfacing. All open off-street loading berths shall be improved with a compacted
macadam base not less than seven inches thick, or equal, surfaced with not less
than two inches of asphaltic concrete or some comparable all-weather, dustless
material, which may include permeable surfacing, and shall be subject to approval
of the village engineer,

(4) Screening and landscaping. All open off-street parking areas containing more than
four parking spaces shall be effectively screened on each side adjoining or fronting
on any residence district by a wall or fence not less than five feet high or more
than six feet high, or a densely planted, compact hedge not less than five feet in
height; and wheelstops of masonry, steel or heavy timber shall be placed no nearer
than five feet from the street line in districts where a front yard is not required or
from side lot lines. A combination of planting and fencing may be used to
accommodate_the co-design of screening and landscaping areas to provide
stormwater management, so long as effective visual screening is provided.

(q) Required spaces The minimum number of off-street parking spaces accessory to
designated uses shall be provided as follows:

(4) Business uses.

n. Al other business and commercial establishments, one parking space for each
150 250 square feet of floor area.

Narrow rear exit lane to 14’ from edge of parking
stall; use remaining space between aisle to property
boundary as bioretention

Make exit lane permeable for length of building
Make islands along Brown Deer Road and N.
Mohawk bioretention

Currently parked at 78 spaces for approximately
18,000 GSF (under requirement, which would be 120
spaces); if parked at 1/250 SF, would reduce
requirement to 72 spaces; remove 6 spaces facing
Brown Deer Road & landscape with deep-rooted
native plantings




Permeable Paver st up
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The entire site was modeled as a whole with five bioinfiltration areas, permeable pavers and a filter strip f; s e | e —
of native vegetation. Runcff from the site was divided among the practices. Runoff from certain areas (e el
would be expected to hit two BMPs. Runoff from the roof areas were directly connected and did not St Dottt || Gomi ] Cotem
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receive any treatment from the BMPs.

Runoff Reduction: 56.88% Biafilter set up (all five were the same except for area)
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Modeling from Prior
Phases




Code Change: incorporate bioretention into
landscaping instead of berms & evergreens

Asp tly drafted and ill d, the “defi ing” for parking lot edges is to store snow in curbed,
sloptdg“mmeduﬂydmmbembt.'nh densely planted berms behind the
Lurfgrass storage area and street trees planted on the downslope of the berm away from the parking ares.
This is Hlostrated ia the Plasting Screen Sectios & VchklcUnAmonpmJO The section for &
bicgetention desiga would be, ially, the & of this

In contrast, dbelow is & RQEeICALOG. from the U ammsms«we A
unno‘hherhunlheSDSwuldthe show fencing or an archi 1 wall aloag the

e e Wi o peoeids b st et tosh Sl e S o « Total drainage area:
324,172 SF (7.44 AC);
silty/loamy soils

« Bioretention area: 43,097
SF

* % Runoff Reduction: 72.8%

% TISS Reduction: 79.3%




Code change: Reduce minimum parking
ratio, set max. number of drive-through lanes

VILLAGE OF BUTLER
Zoning Code Section 13-1-92(k)
(k) The Following Guade Specifics the Minimum Number of Parking Spaces Required

The reference herein to “the work shift with the lasgest number of employees” means the maximum
number of full-time or part-time employees preseat at the facility at any ooc (1) time. For example, the
largest work shift may be a particular day of the week, or a lunch or dinner period in the case of a
restaurant. The reference herein to "maximum capacity™ means the maximum number of persons which
may be accommodated by the use as determined by its design or by applicable building code regulations,
whichever is greater. In the case of structures or uses not specified herein, the number of spaces specified
for a use which is similar shall apply. In developments involving the establishment of two (2) or more uses
on one (1) lot or parcel, the number of spaces required for each use shall determine the tocal number of
spaces required.

[PLEASE NOTE THAT ‘EMFLOYEE MAX' BELOW 1S AN ABSREVIATION FOR 'EMPLOYEES AT MAXIMUM SHIFTY
(1) Residential uses,

Use “Required Parking Notes
Mrmﬂyudmmy 2.0 spaces per dwelling unit Rec. keeping current standard

%ﬂym 2.0 spaces per dwelling unit

ADD NOTE: For bulldings |
whhm}hansuﬂuwhuean
SPACEs are tn commaon (1.¢. not
Housing for the elderly 075 spaces per dweiling unit mmw
(2) Reta:l sales and customer service uses; places of entertainment,
[Use [ Required [ Notes |
[ General retail sales and 11 per Area | Gurrent standard 17150 customer |

Remove 2 drive-through
lanes

Park at 5.5 spaces/1000 SF =
44 spaces instead of 64
Drainage area 33,000 SF;
5700 SF bioretention

% Runoff Reduction: 48.0%
% TSS Reduction: 60.4%




Code change: encourage use of

bioretention in required landscape areas

i. Al yards sodded or seeded on at least 4 inches of topsoil. Rain gardens as defined in
this Chapter may be incorparated into lawn areas where planned and designed to
receive drainage or runoff.

i. Trees and shrubbery appropriate for the development, and according to the plan
approved under subsection (a) above. The incorporation of amended soil areas,
stormwater trees, and other vegetative stormwater control measures into landscaping

plans is encouraged. 4
Parking Lot Landseaping. T '

1. Landscaping shall be pravided on the perimeter and within the interior of all parking areas
to provide screening, canogy cover, and stormwater treatment and confrol. The integration
of vegetalted stormwater control measures with parking lot landscaping is strongly

’ encouraged. All landscaped areas shall be mulched or seeded in keeping with the overall

landscaping plan. The Village may maintain a list of accepted species of trees and . .

landscaping materials, including plants and frees suitable for use in vegelated stormwater * TreOT run Off USI ﬂg fl ”er
control measures. S'l'ri S

2. In parking lots, at least 5% of the interior parking area shall be landscaped with plantings, °
and one fres of a minimum 2-inch caliper, for each 10 spaces, all as shall be submitted and Total area 4.1 2 acres
approved as part of the plan provided for herein above. Planting required within the parking  Runoff Reduction: 41%
lot shall be in addition to, and not in lieu of, other planting requirements, such as for street 1SS Reduction: 5 87

¢ . o

trees. The planting plan may be vared to accommedate the design of vegetated
stormwaler conirol measures, so long as the total number of required trees is met within
the overall parking area, The use of deciduous trees (which may function as stormwater
trees, as defined in this Chapter) is encouraged fo provide canopy shading within parking

areas. Each interior landscaped area shall be a minimum of 75 SF in size. [NOTE;




Code change: enable shared parking, remove
curbing requirement N

D. Off-street parking requirements for mixed or combined uses located within fhe same building or on
the same fot or parcel, As a matter of policy the City of Greenfield finds that coordination of parking
among mixed or combined uses is desirable to reduce the amount of paved surface on a site.
Combinations of any of the uses set forfh in Table 21.06.0203 shall may provide the total number of
off-street parking stalls andior queuing space required for each individual use, or may submit for
Plan Commission approval a Shared Parking Analysis and Plan in accordance with the following:

1. A Shared Parking Plan shall be submifted with site plan showing & complete and accurate .
description of the proposed uses, the floor area dedicated to each use, and the distance from each * Impervious area
use [0 the proposed parking area. Uses participating in the shared parking plan must be located with decrease alone:

one-quarter [ 1/4) mile of the parking area. . Runoff Reduction:
2. A Shared Parking Analysis shall be presented showing the parking demand for each individual 18% .

use by time period, in the form of a matrx. The time periods shall include a weekday moming, .
« TSS Reduction:
16%

. .

E. Concrefe curb required for all off-street parking areas. Concrete curb meeting City |mperV|O,US decrgose
specifications shall be required for all off-street parking areas serving more than five (5) + .4 ac bioretention:
vehicles in all nonresidential zoning districts and in the MFR-1, MFR-2, MFR-3, and PUD o .
Districts. This requirement shall also apply to the expansion of any existing off-sireet parking lot * Runoff Reduction:

where the number of off-street parking spaces is increased by ten (10) spaces or more. Breaks 5 5%
depressions or other inlets for stomwater flows are permitted where a landscaped area has .
been designed to function as a vegetated stormwater control measure, in conjunction with an  TSS Reduction:

approved Stormwater Management Plan. 6 6%




Code Change: Encourage use of bioretention as
landscaping and landscape-based stormwater control

i. Al yards sodded or seeded on at least 4 inches of topsoil. Rain gardens as defined in
this Chapter may be incorporated into lawn areas where planned and designed to

receive drainage or runoff.

ii. Trees and shrubbery appropriate for the development, and according to the plan
approved under subszection {a) above. The incorporation of amended soil areas,

stormwater trees, and other vegetative stormwater control measures into landseaping
plans is encouraged.

Parking Lot Landscaping. l

1.  Landscaping shall be provided on the perimeter and within the interior of all parking areas

of vegetated stormwater control measures with parking lot landscaping is strongly
encouraged. All landscaped araas shall be mulched or sesded in Keeping with the overall
landscaping plan. The WYillage may maintain a list of accepted species of trees and

landscaping materials, including plants and trees suitable for use in vegetated stormwater
control measures.

2. In parking lots, at least 5% of the interior parking area shall be landscaped with plantings,
and one tree of a minimum 2-inch caliper, for each 10 spaces, all as shall be submitted and
approved as part of the plan provided for herein above. Planting required within the parking
lot shall be in addition to, and not in lieu of, other planting requirements, such as for strest
trees. The planting plan may be varied to accommodate the design of vegetated
stormwater control measures, so long as the total number of reguired trees is met within
the overall parking area. The use of deciduous trees (which may function as stormwater
trees, as defined in this Chapter) is encouraged o provide canopy shading within parking
areas. Each interior landscaped area shall be 8 minimum of 75 SF in size. [NOTE:

b | . N
[
o
5 i

« Treaf runoff using filter strips
 Total area 4.12 acres

* % Runoff Reduction: 41%
% TSS Reduction: 58%




Code change: encourage use of natives/ limit
percent of landscaping in turfgrass

CODE OF ORDINANCES
Chapter 122 - ZONING

7. Landscaping. A general description of landscaping standards, screening, and parking
lot treatments. Naturalized landscaping, the use of native vegetation, preservation of
existing trees and wooded areas, and free planting that will provide additional tree
canopy on the site are encouraged. The use of turfgrass should be limited to those
areas intended for outdoor recreation or gathering areas.

8. Site pictures. Site pictures shall be submitted of the subject site for all abutting
properties from the location of the subject site.

’ « Lawn area 1.74 ac
« Substitution of native
vegetation for entire lawn
area
« Runoff Reduction: 100%
« TSS Reduction: 100%




Code change: allow use of permeoble surfocmg

In alleys

(3) Surfacing. All
driveways shall be surfaced
with-an-asphalticorportiand
cementpavement in
accordance with Village
standards and specifications
SO as to provide a durable
and dustfree surface, and
shall be so graded and
drained as to dispose of all
surface water. Permeable
surfacing may be used upon
review and approval by the
Village Engineer.

« Drainage area: 25,000 SF
 Paver area: 5600 SF
« Change adlley to permeable
surface:
* Runoff Reduction: 63%
« TSS Reduction:63%
« Direct roof drainage to
permeable areaq:
« Runoff Reduction: 93%
« TSS Reduction: 93%




